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Varietal Differences of Rice in Differentiation and Degeneration of Secondary Rachis-branches and
Spikelets in Terms of Their Nodal Distribution on a Rachis : Kazuhiro KOBAYASI and Tadashi IMAKI
(Faculty of Life and Environmental Science, Shimane University, 1060 Nishikawatu-tyo, Matue 690 Japan)

Abstract : The higher number of spikelets in modern rice varieties with higher yielding ability (MVs) results from
the higher number of secondary rachis branches (SBs). It is conjectured that rice cultivar Takanari has higher
ability to develop more spikelets at upper part of a panicle and that it realizes greater grain-filling ability. The
experimental objective was to clarify the varietal difference in nodal distribution of SBs and spikelets on a rachis
(ear type) between local japonica varieties (LJVs) and MVs. Eight cultivars different in the number and the size
of spikelets were used. The cultivars were classified into three ear types with differentiated spikelets : Spikelets on
middle modes superior-type, spikelets on middle and lower nodes superior-type and spikelets on lower nodes
superior-type. The cultivars of higher spikelet number except Akenohoshi differentiated SBs mainly on lower
nodes. The increased SBs on lower nodes were, however, easily degenerated. This made survival spikelet number
at the middle part of a panicle increased more than that at upper and lower parts with the exception on Nanjin
11 and Arborio. There was little difference in ear type between local and modern japonica varieties. Spikelets at
the upper part of panicle in LJVs could not supplement the loss of spikelets degenerated at the lower part. It was
concluded that it is difficult to increase spikelets at the upper part, using the LJVs researched in this experiment.
Key words : Degenerated spikelet, Differentiated spikelet, Ear type, Primary tiller, Rice, Secondary rachis-
branch, Spikelet number.
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Table 1.
length at heading.
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Varietal differences in heading date, tiller number and plant

Cultivar Heading Date  Tiller Number Plant Length(cm)
Akenohoshi August 25 10.6x0.6 111£1
Arborio August 7 8.5+0.2 12142
Asahi August 30 14.1+0.6 120+1
IR 36 August 25 18.2%£0.7 1062
Nanjin 11 August 12 12.1+0.6 89+1
Nipponbare August 25 15.2%0.7 103+3
Omati August 25 11.9£0.7 13242
Suweon 258 August 25 11.6%0.6 96+1

Values are means of 8 plants with standard errors.

Table 2. Varietal differences in the number of differentiated rachis-branches and spikelets on a main culm.

Cultivar Differentiated Differentiated Differentiated spikelets on
primary secondary primary secondary a main culm
rachis-branch rachis-branch rachis-branches rachis-branches

Akenohoshi 14.14+0.1 53.1£0.7 82.0+1.1 189.0% 4.2 271.0% 3.7
Arborio 11.4+0.3 33.1£1.7 61.9+1.6 105.9+ 6.7 167.8+ 6.4
Asahi 9.5%£0.2 22.1£1.4 56.5+1.1 66.1% 4.5 122.6x 5.2
IR 36 10.6£0.2 43.5+2.3 58.9+0.6 196.5+13.2 255.4+13.5
Nanjin 11 15.0£0.3 59.1£2.0 94.0+1.8 207.0£ 9.2 301.0x 9.9
Nipponbare 10.6+0.2 22.4%1.2 61.4+1.3 65.8+ 4.1 127.1+ 4.9
Omati 13.0+0.2 35.8%1.0 77.5+1.2 102.1+ 3.3 179.6+ 4.0
Suweon 258 11.9£0.1 52.6£1.0 65.5+0.9 221.1£ 7.6 286.6+ 7.5

Values are means of 8 plants with standard errors.
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Table 3. Varietal differences in the number of degenerated rachis-branches and spikelets on a main culm.

Cultivar Degenerated Degenerated Degenerated spikelets on
primary secondary primary secondary a main culm
rachis-branch rachis-branch rachis-branches rachis-branches
Akenohoshi 0.2£0.2(0.7)  14.4%0.8(27.1) 2.4%+1.1(2.9) 59.0+2.6(31. 2) 61.4£3.0(22.7)
Arborio 0(0) 1.5+0.5(4.5 ) 0(0) 5.2+1.7(4.9) 5.2£1.7(3.1)
Asahi 0(0) 4.0+0.6(18.1) 0.4+0.2(0.7) 12.4+1.6(18.8) 12.8+1.7(10.4)
IR 36 0(0) 11.0+£0.9(25.3) 0.1+0.1(0.2) 79.946.3(40.7) 80.0£6.2(31.3)
Nanjin 11 0(0) 17.24+0.9(29.1) 0(0) 74.61+3.8(36.0) 74.6+3.8(24.8)
Nipponbare 0.1+0.1(0.9) 6.6+0.8(29.5) 0.9+0.3(1.5) 20.6+2.9(31.3) 21.5+3.1(16.9)
Omati 0(0) 9.5+0.8(26.5) 0.2£0.2(0.3) 29.5+2.6(28.9) 29.8+2.6(16.6)
Suweon 258 0.1+£0.1(1.7) 16.5+0.9(31.4) 0.6+0.6(0.9) 99.4+3.0(45.0) 100.0*2.8(34.9)

Values are means of 8 plants with standard errors.
Figures in parentheses indicate rachis-branch or spikelet degeneration rate (%), which is defined as the ratio of
the number of degenerated rachis-branches or spikelets to the number of defferentiated ones.

Table 4. Varietal differences in the number of differentiated rachis-branches and spikelets on a panicle
of a primary tiller.

Differentiated spikelets on

primary
rachis-branches

secondary
rachis-branches

a main culm

Cultivar Differentiated Differentiated
primary secondary

rachis-branch rachis-branch

Akenohoshi  12.3+40.2(0.87) 42.8%1.5(0.81)
Arborio 10.640.2(0.93) 30.7%1.2(0.93)
Asahi 8.9+0.1(0.94) 20.8%+0.8(0.94)
IR 36 10.240.2(0.96) 39.84+1.7(0.92)
Nanjin 11 13.7£0.1(0.91) 55.94+1.7(0.95)
Nipponbare  10.6+0.2(1.00) 19.1£0.9(0.85)
Omati 13.0%+0.5(1.00) 33.9%1.8(0.95)
Suweon 258  11.0+0.3(0.92) 46.1%+1.8(0.88)

70.9+1.1(0.87)
57.4+0.6(0.93)
52.1%0.8(0.92)
57.8+1.3(0.98)
84.4+0.8(0.90)
59.5+1.4(0.97)
77.1%2.7(1.00)
61.6+2.2(0.94)

149.8+7.7(0.79)
98.1+4.4(0.93)
60.9+2.7(0.92)
178.8+9.3(0.91)
193.5£7.5(0.93)
53.5+3.1(0.81)
91.645.8(0.90)
187.9249.0(0.85)

220.7+ 7.8(0.81)
155.5+ 4.5(0.93)
113.0%x 3.3(0.92)
236.5+10.3(0.93)
277.9% 7.9(0.92)
113.0%+ 4.5(0.89)
168.7+ 7.7(0.94)
249.5%10.8(0.87)

Values are means of 8 plants with standard errors.

Figures in parentheses indicate relative values to the main culms.
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Fig. 1. Nodal distribution of spikelets on primary rachis-branches of main culms. The data
are the mean of 8 plants.
Black bars and white ones show the number of final spikelets and degenerated ones on
primary rachis-branches, respectively. The number of differentiated spikelets is the sum of
the nubmer of final and degenerated spikelets. Abscissas and ordinates of each cultivar
indicate the number of spikelets and ordinal number of primary rachis-branch numbered
acropetally, respectively.
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Fig. 2. Nodal distribution of secondary rachis-branches on primary rachis-branches of main
culms.

The data are the mean of 8 plants. Black bars and white ones show the number of final
secondary rachis-branches and degenerated ones on primary rachis-branches, respectively.
The number of differentiated secondary rachis-branches is the sum of the number of final
and degenerated secondary rachis-branches. Abscissas and ordinates of each cultivar
indicate the number of secondary rachis-branches and ordinal number of primary rachis
branch numbered acropetally, respectively.
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Fig. 3. Nodal distribution of secondary rachis-branches on primary rachis-branches of

primary tillers.

The data are the mean of 8 plants. The symbols, abscissas and ordinates are the same as

Fig. 2.
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Fig. 4. Nodal distribution of spikelets on secondary rachis-branches on each primary rachis-
branch of main culms.
The data are the mean of 8 plants. Black bars and white ones show the number of final
spikelets and degenerated ones on secondary rachis-branches, respectively. The number of
differentiated spikelets is the sum of the number of final and degenerated spikelets.
Abscissas and ordinated of each cultivar indicate the number of spikelets and ordinal
number of primary rachis branch numbered acropetally, respectively.
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